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(54) MAGNETIC HEAD-SLIDER HAVING PROTECTIVE FILM AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide protective films which protect a 
magnetic head during the process for manufacturing rails and 



protect the magnetic head against wear and damage of 
corrosion during use with a magnetic recorder. 
CONSTITUTION: A magnetic head slider 10 has the 
protective films 22 on its rails 12 and 14. The protective films 
22 are composed of thin adhesive layers 24, thin amorphous 
hydrogenated carbon layers 26 and thin masking layers 28. 
The protective films 22 are formed by subjecting the thin-film 
magnetic head to finishing by lapping so as to attain a 
prescribed size, then depositing the films on the air bearings 
surfaces of the slider before forming the patterns of the rails on 
the air bearing surfaces. 
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1 

;^ hD-A-Cft•&C^:«1»it^:-r«■l]i»l3 iCE««D« 

*»*-r*i::i:fc±»JJJJdl-r*XSt. il>*:<t«.. lit 
[11^:919] k-;KE>/t5'->*»«-r««IBxe>a, 



(2) ^M¥4-2 7e367 

Xhn-AfilTT*«ci:«««t-r»«;««l 2Jcg2 
[»«3J!14] «5l'\y F!W!lf)£^aC<c5±5fc»de 
ft'Sy FX9-fi^*«ift-r**ttT?*-3r. IMBX^-f 
rX*SR»JIDftlR*t, »V»VX+>i^Jit, WViT* 

j0 ;w7rx*»0ittiiKitM£:«'&^-&fii«Rn«iMrr« 

jitK±o»j«-r«xsi. -'t*'->«*r-r-6x9-f^' 
k:M«x y >i^:/a -fex L.Tl(tia*t»Tt ^w:? r 
x;jc««Aii%»«&i»£i^. t9evx^>yji©^>^< 

&«>«BI©4#tt«ISit«XlB&. aiAieft£Bl^T6ilE 
X9-fi^*«IE#K»f^LTV>«MI««f, «M»R«t0E«l 

fcr«xai:*>6««Ci:«W«a:-r»««'sy HX9 

y ^'i'irT/n-fext* Dff*3n« c:i«<Mitr»«« 

>Xy^>if«»6««Ci:«#aii:rSBI«flll 5ICE 

30 wik iLt^mm 1 4 cfi«©««'s y FX y©ti 

8] im^^moiw^yt. »i o~s o^> 

ifxha-AT»»«c:i«<»«fr»lll*Jall 7telB« 

[lt:ft]B19] ittEttiSXy9'>^xa»©tt[E«IS«lt 
»1©#*I4. )KI2 5 0:«->i^X>-D-AKTtr**c:t 

40 [0001] 

\mm±.9>mi%»v\ ^f.m\\i. om^vy fichu, m 

[00 02] 

HttettniC. »IEJ:^#<«r«nK«:©^y F««t-«- 

»«»4«iiffan-ciw©'\y Fifttat'^T^disn 

50 «. «:«9ll©»«AL'TVa«ni:, IHMBft^y H«(0f 
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ftox n - h «^ (O^mzlt^ ^6\z^v :/tt JiJf *n 
[0 0 0 3] HofflacD«»OXS<D— OB. 

® (ABS) ^jg^di-r^cinyft^s. abs±<3!)1/-ju 
to 0 0 4] »ica»^y H©^ftM»jfcaaA.y 

[0 0 0 5] ««a«Tl4, ABS*. ^r/HittaiB 
[0 0 0 6] M^^;r. ^Ka^il'Re. 3 2, 4 6 4B. 

nmm^mmy'^ :^^ffi^ti^mm^ i^mtr^mmo 

^UTl.^^. ««|OJ»^tt, 2^-ri^n^>^t lOT 

[0 0 0 7] IBM TDB, Dec cube n 19 12. 

p. 3 1 7 ->U3i>:^-m \^^ft)ty-('V^> 

jfi^TlriS. «MOJ»SB. 500 61000 

[0 0 0 8] IBM TDB. Ittlie. 1 9 76. p. 3 
5 IB. 1920 0*^65 OOO^V^Xhn-AOli* 

[0 0 0 9] 1 98 3¥9^6Q^C&MSn)tWBII0B58 
-150122«»fE»«*fCW-r«'Ny H<^afflJifC«W«f 

ft*;0tAt7r:^i:). SI<^>«$B. 2 0 0;^&8 0 0:^> 
[0 0 10] 3fta4»fflF4. 13 0. 8 4 7B. ^fii< t 

hm§i^y \^<D±m^z&m»m^*T^msL^y kx^ 

^;9^tCaViT5fi^TVi-5. SMB. X5-r^*#:flDIHI« 
*C1 0-r-f^rD>f >^'b<W»tiffSICfP'5nTl»«* 



(3) f>Bll¥4-2 7636 7 

4 

[0 0 1 11 1 9 88^1 1^2 4BK:4i*^fnfcH^ 

y»nmmDB3. 71 4. 7 s 7b, «a5*-f x^^* 

««1tJCT3«r>TaS'<TV^«, »*CaiP$B. 1035^6 1 

000 :t>i^X h n— AT**, 
[0 0 12] 1 9 8 8¥8^2 2BlC^^nft:4$fFU 
liPCT/US88/0 043 8B, «a;^yHdt«* 
0<Z)«J»irfpt)Wt5nTViSflBMt^y HX^ 

«tt6nTv^-&30«. cnB5 0 3*->i^xhD— AiOffa 

[0 0 13] ffBta^A.^ ttAl5^^X^fettfi8 

a-fexic;feViT«>. ««rr«<oic:«r«i;te««A.t; FX^ 

it? [0 0 14] -tnak, mA^y h** «»b»««t<d 

XIC:feV^T'b«tif 4, FX?^3<JiCDiiV^« 
[0 0 15] 

[»fi*»9^r^;^s6a>^i» *9tmz^ti\^. gOMlA 

Mfc»Vi»«»a:, »ViT*Jl/:7rX*Jll»liflM*« 
ih* »l'i"7X^^>^«a:*iS3^««««K&fllATVi 
30 9. 

[0 0 16] 4$^(O^tt09'TrB. SHIJVBA^;^)dt«Q 1 0 
3^6 5 0^>^Xhn— AO5/U3>;^6j*0. VX4^ 
>Vm\t. *$d«3»5 0:t>i^Xha~A<Ov'U3>;^ 
6d^0. filflllftlSOj|^$(^2 5 0:r>^XhD-A£( 

[0 0 17] asiA..;; YTs^^ ir^wtr^:^mt. ^ 
rx**»ira«*)Bi. m^-^x^^^vifjitj^^eiSc^ff 

at. «ftlB««in?<D««^ FX ^-f :3^©iE«»fP 
[0 0 18] 

immm *nmt. Fx^>r^*«jtTv^<6 

5(? 's^^FftSaSLT^O. Mtttf 
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(4) 

5 

(ABS) ft»)«U W««9Jfl!>«Sl'Nvl*;i^9-fyC 10 
[0 0 19] *X7-f#'*«ftS«KaDf*H-. dn« 

[0 0 2 0] AB S»»ttr«fi»(«»ie!>ya-ir:^)l, 

[0 0 2 1] ABS<9S!Sfi|if|iKL';^fl»ES«C!}«flMI 

gB»l«*t<om*»ffli!8K:aE«f « 21 ««M* 

art. •'flSKJ;0'Vi;H«»«>«<ES*T*&»^?> 
[0 0 2 2] ;«c%i|qi:J:tlt£. m^f^MiL, fVl'tT'e 
«««Vd:, }»«««AyH*, ABS±fcW~;Pco/'«5' 



^n¥4 - 2 7 6 3 6 7 

[0023] 19 1 «#Ri-r-&a:. mAo^mmmsi.^tf h 

«B 1 9 »4, ft«iBI«a'vy h* 2 0 «»Jffie«)X u-hM 

-Jl'CD/^i'->»4, aWl 9fi!>JtKfP6nTffl«3E»ll 
(ABS) *»J*UT:feD. J0liJfcK«l9l©«Sa'^y F 

[0024] u—ji'mmr—^ms 2 K^-r J: 5 >cf a 
2:t«»Tr««. H2-eB, ijito^MHV— ;n 2, 14 

orowrtii 5«>&aMli 7fcift*>oTj*«!«*r 

KWTV>*««. f^U-Mmm 1 5 * 1 7 ST 

[0026] U—}i'<a/^fi—>\t. B 3 !c*-r J:5^^■^■ 
« C 2: z: (OSmW »I9 1 «D9tl 11 t:«-ritti«(r 
«i6r«. C<0«^»r«:#V«P-JH 2. 14HX9-f 

y 1 0 fiDMt« 1 5 a" s,»m 1 7 $-c»t^(->e. NiRtt 

»^yH2 0a:, *mv-JH 2, 14cr)fMil7»iR 

[0 0 2 6] «JB«JX9-f 5<1 OKf^SnsV-JP/^^- 
>», AB S 1 9 a>Jil=IVStSBtA^</ H 2 0 (O^tfZftt 

t C « * "CX 9 -f 3'«»±a-a-«£E3!) T'D 7^ D 
«J:5K:a«3nfc»*«WABS 1 giO'vi^rti 

[0027] *«Wfc*n«, 'Sy F*«Bf«©Xa-- h 

B s ± tf^ 6 n-6. c o«««att, mmm»^ h * 

9-f ^'sfflia p~-;Ko/t^— >s A B s ±K»)«-r 

*Xgt<>«C«ll«tSl'Sy F««aiT.5C!JC:ir«T*«. 
f^+ICv 'Vi'PRI^ABS*, 'S^H/X^-f 

aft'SyFfc^SjnTt^ SlBOiE*'* 

[0 0 2 8] e««aR2 2 (Bre&mae) a. 
«a24-c»o. m2<omiiM^>r'e)i'77X7is.*ma 
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7 

CO 0 2 93 *«?Bf::J:«a«^?/l<X5<5^««af 
s n -k X € H 4 A B S 4 D * #88 b T « 5> ^ 

ItRa^A-; F 2 0 1 1 CDJH 1 OD* 
W2 l«Jilr«fP$n^ iBl<Dam2 IttABS 1 9kl 

1 2,8 3 3lrfH$nTVi*J:3;fea«>5:ffiao#Sk: 

affift* (MR) h^>i>3.-'t)-*«-r*»& 

iCli, 3|eH4^»4, 9 1 4, 8 6 8fcaE$nTVi*J:5 
{C9yP^tt±Jf«ffi5il^;0ftT«^. -tiO*^. ABS 

CO 0 3 01 mSmA^V H2 0(09y:/ttJilf»<O^J 
*H4Afcia^r. S»B2 4. rt;P7rx** 
»J0««J12 6. &r^?X^>i:^H2 8*ie,««3«d£ 
0{i^Si«tM2 2&ABS 1 9(D±iC«lir^ (H4 

B) . »«n2 4(;l, y^)^fyr7^ 

3 >\m 10-50 h n-z.(oiP3 

CO 0 3 11 T*;i':7TX*3ll»lia^*»2 6f4, »5 
0-1 0 0 0:^>'iJ^;^hn-ACOJt;3cjCiM|Sn*. 5 

*»2 6rt>»»«ttxr;»]BA«^30^;iDafc»r*ii 

CO 0 3 2] «MittJR2 2<D$Ji», ^^a:^/^^5'U 
CO 0 3 3] T^;l':7TX*3P5»JD«*»2 6<D«at/^ 

CO 0 3 4] Bi7», r^}\fVry^immaimm2^ 

^U>i^*««"rSC:i:JC<fcO* 1 5:0^61 9/t—fe> 



(5) ?MI¥4-2 76 36 7 

■rS21i:*t-c€^, RFTif:^hP>'XA'y^U>^fC 
t3V^T^Ufc='P«>«T?a:»2 8-4 0/^-t>hO« 
H(^CDxK»«ft)dSft&n«. (CVD) 
»ffi<D*16«Ttt, ;ic«aij«tttt4 3/t— fe>h-c* 

19 , J^/l U > ^Slfli s roJW©»5e(D^«T«** 

CO 0 3 51 »«0!>SgK«T«, r^Jk:7rX*«»iD 

CO*a<Cfcae) IC R F V :^ h D >X/1 5/ u > ^ 
[0 0 3 61 *IZA^->iril6«lt3 0a)MVijg*«« 

«BI2 2<D±icitai-r«, n^-^wsmm ott. » 

i5r->*ABS 1 9 0J:Jc:»J«"r«>VX^^tUX«ft 

[0 0 3 71 Tx^isn/siwi itc. ia4CK:5cBiT3i^ 

P^D^sX*. «ff«UII2 2co-7XirL>5:t^«»*«|«'r 
<5*«*t««Jr»*$n, ^f::lt«i 3c3[)TJl««*«, 

CO 0 3 81 TX^>iyif2 8«:?^«r**K«, 
^1:7:^- M/'i>Xh»3 0CD«D&»*T*OJca^$n 

;^»lKa:^U;f^v^. ^ic, liM[«Wl2 2icil3R:/^x 

\zu%. z.<r>^^m\t. »m\z^*Vfi. nHBtcsiot 
1 (hP^i^^n'S. »&n2> s 1 o. imbtj.'d 

:30T«««S2 2<DT)l]W««::/9X'7Xy^>yft 
[0 0 3 91 «««M2 2C!}S|Dcr}«^fd:, X^>f3^1 

0<DP-;i.««v^. x^>f 5^>-;K0JWP:/ni:x«f>x 
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7 



(6) 



9 

IK bTB 6 Rtm 6 KliK-r^ 9 trfl9JC!>X ^-f ^«»JA 

[0 0 4 0] ^stvaoiiaomnn-cit. immn2 2\i. 

*-n/7yX*«»llI«*)B2 6. »V»VX*>i^)i2 

3 2 14, ■3lltKJ6bTCOJfcC^CO»*»J«-r*® 

T. ;io)i3 2tti8i*aii«. x^-m 0©±C»6 
n««jat»i, i''J=i><Z)X5»?Xhy:/)l2 BiWRfc 

[0 0 4 1] flf^f>C!>»;«6-f, MA 

tf. «ft5'YXi'7y-f Jl'rer>iE«»fP«fK:'feta«A>6 

HX9-ryic-3V>-rii^bfc. c<D«jt«. «f^*»cj* 
[0 0 4 2] *»trafcr>vjr-f-«D»asiiB«=fe#flSL.r 

[0043] 



10 



[B 1 ] MfMBA^y Y<om»m<o^mta-c3bi. 

[H2] ttA^v PX^-fytOttltCDlllSIVOTBB^n 

Brft«. 

m 3 ] 5f px 9-f y<oar«o#ai««!)TB¥iiH 

[B4B] *«MfCj;««Sl'Ny HX^-f^'SfP^yo 
[B4C3 *«WlC*««»A,y |«X9'f*'«f^«yn 
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[BS] 4:je9aKi:««S,^ii'HX7>r3^'<!>4»ft«)IStt 

[B6] 3^X9a(:J:«aijei^!y HX^-f ^'coS'JOStlJfeM 
0«Wi(ir>J|£irBTft'&. 

[H7] r^;i'7rx**J8Saiq«s(fJli^«>**JMi«x 
y >if/<f7— tOBfttUX^-TBT**. 
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7X4CiK«jlni^i!!A 

2 8 • • • TT^^^ifM 
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